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Background: Small-area social mechanisms—social processes involving the social
environment around the place of residence—may be playing a role in the production of
health inequalities. Understanding how small-area health inequalities (social environment
affects health and consequently contribute to inequalities between areas) are generated
and the role of social mechanisms in this process may help defining interventions to
reduce inequalities. In mediation and pathway analyses, social mechanisms need to be
treated as processes or factors. We aimed to identify which types of social mechanisms
explaining the process leading from small-area characteristics to health inequalities have
been considered and investigated in epidemiological publications and to establish how
they have been operationalized.
Methods: We performed a scoping review for social mechanisms in the context of
small-area health inequalities in the database PubMed. Epidemiological publications
identified were categorized according to the typology proposed by Galster (social
networks, social contagion, collective socialization, social cohesion, competition,
relative deprivation, and parental mediation). Furthermore, we assessed whether the
mechanisms were operationalized at the micro or macro level and whether mechanisms
were considered as processes or merely as exposure factors.
Results: We retrieved 1,019 studies, 15 thereof were included in our analysis. Eight
forms of operationalization were found in the category social networks and another nine
in the category social cohesion. Other categories were hardly represented. Furthermore,
all studies were cross sectional and did not consider mechanisms as processes. Except
for one, all studies treated mechanisms merely as factors whose respective association
to health outcomes was tested.
Conclusion: In epidemiological publications, social mechanisms in studies on
small-area effects on health inequalities are not operationalized as processes in which
these mechanisms would play a role. Rather, the focus is on studying associations.
To understand the production of health inequalities and the causal effect of social
mechanisms on health, it is necessary to analyze mechanisms as processes. For this
purpose, methods such as complex system modeling should be considered.
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INTRODUCTION
In many welfare states a high standard of living and a well-
established social security system dominate. But since the 1990s,
the difference in living conditions between the poorest and the
better-off has increased (1). A link has been established between
individual social economic status and health showing that a low
socioeconomic status (measured e.g., by education, income, and
occupational position) leads to an increased occurrence of risk
factors, symptoms, diseases, and premature death (1, 2).
In addition to individual socio-economic factors, there is
growing evidence that mechanisms at small-area level (also
known as neighborhood effects) play a role in the production
of health inequalities (3–5). Small-area is a general term used
in the literature alongside neighborhood. Small-area means a
geographical unit including the place of residence which can
be of any size or cover different types of administrative units.
Wilson’s book “The truly disadvantaged: The inner city, the
underclass, and public policy” (6) was one of the first publications
(1987) regarding small-area health inequalities. The small-area
context (structures in the social and physical environment where
individuals live) influencing health can contribute to health
inequalities between areas (6). While environmental mechanisms
(e.g., air pollution) are well-studied in epidemiological literature,
social mechanisms (e.g., changing health through healthy
behavior encouraged by the behavior of neighbors) are not (7).
For this reason our research focus on social mechanisms. We
consider two types of concepts of social mechanisms relevant to
the context of small-area health inequalities. Other mechanisms
influencing health inequalities (e.g., environmental mechanisms)
FIGURE 1 | Schematic representation for the concept of different level mechanisms regarding health inequalities [adapted from Hedström and Swedberg (11)].
are not included in our examples. The first concept highlights the
presence of micro and macro levels. The micro level corresponds
to the individual level and the macro level to the small-area
(or collective) level (8). This approach follows the principle of
macro-micro levels of Hernes (9) and Smith and Conrey (10) in
which the purposive actions of individuals produce a joint social
action. For the production of health inequalities, socio-economic
stratification by place of residence (small-area) (M1, at t1, see
Figure 1) and health inequalities (M2, at t2, see Figure 1) are on
the macro level. Social mechanisms operating at the micro level,
leading from residence, say, in a deprived area (P1) over time t1–
t2 to poor health (P2), and poor health leads to health inequalities
relative to residence in a less derived area (M2).
Secondly, we consider a one-level concept, in which a
mechanism is defined by its mediating role. The cause and the
effect are both at micro level.
This concept reflects the statistical approach of pathway
analyses: an assumption of causal pathways between factors can
explain how independent factors may influences an outcome.
The phenomenon, health inequalities, develops through
concatenations of causally linked factors (12). Residence in
deprived areas (P1, see Figure 2) leads to poor health through
social mechanisms (P2). The difference in health status (poor
health and good health) can lead to health inequalities
between areas.
A typology of mechanisms proposed in the sociological
literature to explain small-area effects on a wide range of
outcomes has been reviewed and categorized by Galster
(13). These comprise four main types: social mechanisms,
environmental mechanisms, geographical mechanisms, and
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FIGURE 2 | Schematic representation for the concept of one level
mechanisms regarding health inequalities.
institutional mechanisms; only the former are covered in
our review. Social mechanisms which have been hypothesized
to explain small-area effects include social networks, social
contagion, collective socialization, social cohesion and control,
competition, relative deprivation, and parental mediation
(13). Social networks are interpersonal communications of
information or resources by neighbors which can influence
individual people. These networks consist of either strong ties,
weak ties or both. Social contagion is the spread of ideas,
attitudes, or behavior patterns in a group through imitation
and conformity (8, 13). In a city, mostly all inhabitants have
social contacts and peers. The health behavior from these
contacts can influence one’s own health behavior or vice versa
(14, 15). The mechanisms collective socialization enables the
adaption of behaviors or attitudes from peers or neighbors.
This adaption is due to neighborhood role models or social
pressure. A minimum threshold or critical mass has to be
achieved for a successful adaption. The social cohesion within
a neighborhood (degree of social disorder or the converse)
can influence individual behavior. Competition is a mechanism
where groups within the neighborhood compete for certain
limited, local resources among themselves. Access to these
resources may be determined by the success of the own group.
Relative deprivation means that residents with socioeconomic
success may be a source of amenities for their disadvantaged
neighbors. Parental mediation mirrors the influence of the home
environment on the children (parents’ health, parents’ behavior,
stress, coping skills, material resources).
Understanding small-area health inequalities, in particular
the role social mechanisms play in their production, may
help developing interventions or policies aiming at reducing
inequalities (16). Social mechanisms can either be treated as
processes within a two-level framework or within a one level
framework as factors within a pathway. Epidemiological research
is often based on analyses of associations between risk factors and
health outcomes instead of analyzing processes.
With this review we aim first to identify which type of
social mechanisms have been investigated in epidemiological
publications regarding the influence of small-area -via social
mechanisms- on individual health and thereby producing
health inequalities. Second, we document how social
mechanisms at small-area level have been operationalized
(process, factor, how they were measured) in quantitative
epidemiological studies.
MATERIALS AND METHODS
A scoping review was carried out to answer the following review
question: which social mechanisms are used in epidemiological
publications when investigating health inequalities in a small-
area context?
Included in the reviewwere studies from 1987 until September
2019 following the publication of Wilson’s book “The truly
disadvantaged: The inner city, the underclass, and public policy”
(6). The main inclusion criterion is the use of the term social
mechanism. With epidemiological publications we mean studies
which investigate the distribution, determinants, and etiology of
health outcomes in a population.
Due to limited financial capacities, the search was limited to
English and German language publications. Studies of small-
area effects on health which do not test at least one mechanism
were excluded.
The literature search was limited to the database PubMed
to increase the likelihood of retrieving epidemiological studies.
The search was performed in September 2019 with the following
search string:
Health [Title] AND (inequalit∗[Title/Abstract] OR
differential∗[Title/Abstract] OR inequit∗[Title/Abstract] OR
disparit∗[Title/Abstract] OR heterogeneities [Title/Abstract])
AND (neighborhood OR small-area OR space OR spatial∗) AND
(social [All Fields] OR sociology [All Fields])
Two reviewers independently selected the publications and
performed consistency checks with the inclusion criteria.
Basic information (authors, numbers, countries, exposures,
outcomes, and results) were collected. Furthermore, we collected
the form of operationalization of social mechanisms (e.g.,
the mechanism social network can be operationalized by
the number of friends) and then we categorized them
according to the typology of mechanisms proposed by Galster
(social networks, social contagion, collective socialization,
social cohesion, competition, relative deprivation, and parental
mediation) (13).
RESULTS
The search resulted in 1,010 publications. The publication
characteristics are presented in Table 1. Nine additional
studies were retrieved by reviewing the references of included
studies/publications. Titles, abstracts and result sections were
checked for consistency with the review question after which
978 studies could be excluded. Full texts of the remaining 41
studies were obtained and 14 studies were subsequently excluded
because no mechanisms were mentioned. We also found 12
studies (not included in this review) which mentioned social
mechanisms but did not directly quantitatively assess their effects
on health inequalities. The remaining 15 studies were included
in our analyses. Figure 3 summarizes the selection of literature
in a flow diagram according to Moher et al. (32).
Basic information about these studies are provided in Table 1.
Most studies (four) were from the UK (21, 23, 25, 28), followed
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TABLE 1 | Overview about study characteristics.
References Country Study
design
Outcome Exposures Results
Ard et al. (17) USA Cross
sectional
Self-rated health Informal social participation, faith based
social capital, political activism, general
social trust, organizational social
participation, formal group involvement,
electoral politics
All measures are significantly related to
self-rated health
Iwase et al. (18) Japan Cross
sectional
Self-rated health Parents and teachers association, sports
club, alumni associations, political
campaign clubs citizen’s club, community
associations (homogeneous or
heterogeneous according to their social
composition)
Heterogeneous exposures are inversely
associated with poor self-rated health,
women benefited more from
heterogeneous and men more from
homogeneous activities
Dahl and
Malmberg
–Heimonen (19)
Norway Cross
sectional
Self-rated health,
longstanding illness
Emotional support, practical support,
number of friends and acquaintances,
neighborhood satisfaction, civic
participation, own education and access
to professional resources, generalized trust
Neighborhood satisfaction and
generalized trust is positively associated
with self-rated health
Pinxten and
Lievens (20)
Belgium Cross
sectional
Self-rated physical
health
Perception that respondents can live
comfortably within their available income
(economic capital), education,
participation in cultural activities,
participation in recreational activities, social
support, neighborhood social cohesion
Low level of economic capital has a
negative effect on mental health; more
economic capital lead to better mental
health; social support correlated positively
with mental and physical health;
neighborhood social cohesion is
correlated positively to mental health;
cultural participation has a positive effect
on physical health
Gatrell et al. (21) England Cross
sectional
Psychological morbidity
(self-rated)
Material circumstances, loneliness, social
cohesion, contact to neighbors
Presence of a person to trust leads to
lower mental health and vice versa
De Clercq et al.
(22)
Belgium Cross
sectional
Self-rated health Individual social capital (participation in
clubs, organizations), community social
capital
Individual and community social capital are
positively associated with perceived health
Chandola (23) UK Cross
sectional
Self-rated health Fear of crime High fear of crime leads to poorer
self-rated health
Bjornstrom (24) USA Cross
sectional
Self-rated health Relative position, trust Trust is positively related to health
Fone et al. (25) Wales Longitudinal Self-rated mental health Social cohesion Living in a medium or high social cohesion
neighborhood is associated with a better
mental health
Baum et al. (26) Australia Cross
sectional
Self-rated physical
health
Social network, social support, reciprocity,
trust, neighborhood cohesion,
neighborhood safety
High cohesion and high safety in
nationhood lead to better self- rated health
Ziersch et al. (27) Australia Cross
sectional
Self-rated mental and
physical health
Neighborhood connection, neighborhood
Trust, reciprocity, neighborhood
Safety, local civic action
People with more positive perceptions of
neighborhood safety have better physical
and mental health. Additional people with
strong neighborhood connections
reported better mental health
Mitchell et al. (28) UK Cross
sectional
Self-rated physical
health
Peoples attitude to their community People who do not feel part of their
community are more likely to report a high
number of symptoms
Boardman (29) USA Cross
sectional
Self-rated physical
health
Residential stability Impact of stress on physical health is
stronger among residents of unstable
neighborhoods
Putrik et al. (30) The
Netherlands
Cross
sectional
Self-rated health Neighborhood safety, social cohesion Residents who feel unsafe in their
community were less likely to report good
health and few depressive symptoms.
People with low social cohesion were less
likely to report good health
de Vries et al. (31) The
Netherlands
Cross-
sectional
Self-rated health Social cohesion Social cohesion mediates between local
greenspace availability and residents
health
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FIGURE 3 | Flow diagram [modified according to Moher et al. (32)].
by the USA (17, 24, 29). Two studies were fromAustralia (26, 27),
two fromBelgium (20, 22) and two from theNetherlands (30, 31).
One study originated fromNorway (19) and one from Japan (18).
All studies used self-reported measures of health as outcome.
Seven studies had a measure of general health or aspects of health
(17, 18, 22–24, 26, 31). One study was restricted to physical
health (28) and two distinguished between mental and physical
health (20, 27). Five studies focused on mental health only
(19, 21, 25, 29, 30).
Fourteen studies aimed to show a statistical association
between exposures (form of operationalizations of mechanisms)
and outcome (self-reported health). One study (31) analyzed
social cohesion as mediator between local greenspace availability
and health. Furthermore, all studies were cross-sectional.
The forms of operationalizations of social mechanisms
in the studies were classified according to the typology of
Galster (13). We found 20 different forms of operationalizations
of social mechanisms in the studies. No mechanism could
be classified under the categories “collective socialization,”
“competition,” “parental mediation,” and only one could be
classified, respectively, under the categories “relative deprivation”
and “social contagion” (see Table 2).
Eight forms of operationalizations belonged to the category
“social networks”: social support, emotional support, practical
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TABLE 2 | Overview about social mechanisms, their forms of operationalization and measurement.
Social mechanism
[Galster (13)]
Form of operationalization Measurement
Social networks Social support [(26), (20)*] Five item scale that measured in which situations a person can rely on others
(20), five-point scale based on respondents perception to ask others for help
(five scenarios) (26)
Emotional support (19) Five item scale. People were asked questions according to emotional help from
other people (19)
Practical support (19) Eight item scale with questions about practical help from others (19)
Number of friends (19), neighborhood connections
(27)*
Number of reported friends (19), four questions about neighborhood
connections (27)
Informal social participation [(17)*, (26), (18)*] Index which was calculated by the mean of five questions (17), number of
homogeneous groups people were active in (18), reported face-to-face contacts
except housemates (26)
Presence of a person to trust (21)* Binary question (21)
Norm of reciprocity [(26), (27)] Question: “by helping others you help yourself in the long run” (26), number of
favors given and received (27)
Social cohesion Social cohesion [(25)*, (26)*, (20)*, (22)*, (30)*, (31)*] Sub scale of Sampson et al. collective efficacy measure (20), five item scale
(questions about neighborhood) (22), Buckner’s’ neighborhood Cohesion scale
(25), five item question (26, 31) no information about measurement (30)
Fear of crime (23)*, neighborhood safety [(26)*,
(27)*, (30)*]
Question: “how safe do you feel walking alone in this area after dark?” (23),
respondents rated their neighborhood on a scale from dangerous to safe (26), no
information about measurement (30), two questions about neighborhood as a
safe place to walk around at night and if people feel safe in their homes (27)
General social trust [(26), (19)*] Question: if “most people can be trusted or that you can’t be too careful in
dealing with people?” (19), trust of people in Australia, government, and big
business (26)
Neighborhood trust [(17)*, (24)*, (27)] Index about generalized trust through different entities in the neighborhood
(17, 27), question: how much “people in the neighborhood can be trusted” (24)
Group involvement [(17)*, (26), (27), (20), (22)*, (19),
(18)]
Question: participation in group activities e.g., Clubs or organizations
(17–19, 22, 26, 27) question: participation in recreational activities (20)
Neighborhood satisfaction [(19)*, (30)*] Question: how satisfied are the respondents with their neighborhood (19)
Residential stability (29)* Two questions from respondents census tracts about residential stability (29)
Attitude to community (28)* Question: “do you feel part of the community”(28)
Social contagion Cultural participation (20) Question: participation in cultural activities (20)
Relative deprivation Relative position (24)* (ln(family income)-ln(MHI1))/ln (MHI1) (24)
Competition – –
Collective socialization – –
Parental mediation – –
*Significant association between exposure and health outcome.
MHI1 = tract level median household income.
support, number of friends/neighborhood connections, informal
social participation, presence of a person to trust, norm of
reciprocity, and social networks (see Table 2). A form of
operationalization for the mechanism social support was found
in two studies with a significant association in one study
(20). Emotional and practical support were tested in one
study, but the associations were not significant. We found
“number of friends” in two studies and in one study the
association was significant (27). Informal social participation
was tested in three studies with significant findings in
two studies (17, 18). “Presence of a person to trust” was
reported in one study where the association was significant
(21). Norm of reciprocity was found in two studies with
no significance.
Eight forms of operationalization could be assigned to
the category “social cohesion”: social cohesion index, fear of
crime/neighborhood safety, general social trust, neighborhood
trust, group involvement, neighborhood satisfaction, residential
stability, attitude to community. Social cohesion was found in
five studies and in all of them the association was significant
(20, 22, 25, 26, 30, 31). Fear of crime was tested in two studies and
perceived neighborhood safety in two studies as well. All forms
of operationalizations showed a significant association with
health outcomes (23, 26, 30) except for one study (21). General
social trust and neighborhood trust were tested in five studies,
three associations thereof were significant (17, 19, 24). We
identified group involvement in seven studies. The association
was significant in two studies (17, 22). Both residential stability
and attitude to community were found in just one study,
respectively. In each study the association was significant (24, 28).
The effects of neighborhood satisfaction was tested in two studies.
In both studies the association was significant (19, 30).
Frontiers in Public Health | www.frontiersin.org 6 December 2019 | Volume 7 | Article 393
Zolitschka et al. Social Mechanisms in Epidemiology Publications
For the categories “social contagion” and “relative
deprivation,” respectively, one form of operationalization
(cultural participation and relative position) were identified,
but only relative position showed a significant association with
health (see Table 2). Only one study investigated a mechanism
operationalized both on macro and micro level (30). The other
studies were limited to the individual level. One study used
pathway analysis (27) and another study mediation analyses
(30) to assess the role of social mechanisms in a casual pathway
thus using a one-level concept of social mechanisms (Figure 2).
The other quantitative studies considered mechanism only
as an association between a factor and a health outcome
via regression models. Neither a two-level nor a one-level-
concept of mechanism were thus considered. The forms of
operationalization are shown in Table 2. Social networks and
social cohesion have been mostly measured by direct questions
or questionnaires from which indices were calculated. Two
different validated scales have been used for the measurement of
social cohesion (20, 25).
DISCUSSION
In this review we aimed to identify which types of social
mechanisms explaining the process leading from small-area
characteristics to health inequalities have been considered
and investigated in epidemiological publications. Furthermore,
we aimed to establish how these mechanisms have been
operationalized in quantitative studies. We chose to classify them
according to the typology proposed by Galster (13).
We found 15 epidemiological publications in which an
analysis of the effect on health of at least one social mechanism
is presented. Most studies (10) we found in the epidemiological
literature used social capital as theoretical concept from which
social mechanisms were derived and applied to health outcomes.
Theories of social capital cover social mechanisms but do not
directly address them. Social capital is a social theory which
focuses on the normative cohesion of groups and on the mutual
interaction between these and individuals (19). The social capital
theories (or aspects of it) used were either from Putnam or
Bourdieu, with a clear continental divide: European studies
related to Bourdieu and North American ones to Putnam (33,
34). Bourdieu defined social capital as the individual ability to
access potential social resources through biography and social
network (33). Putnam’s approach involves a more collective
view on social capital. He defined social capital as “features
of social organization, such as trust, norms, and networks that
can improve the efficiency of society by facilitating coordinated
actions” (34). The other studies investigated associations of
interest without an explicit theoretical background.
In our review the mechanisms in Galster’s categories social
networks and social cohesion have been the most studied
so far. Social networks were found in eight different forms
of operationalization. Social cohesion was also found in nine
different forms of operationalization.
A negative impact of the disparities in methods of
measurement of similar mechanisms is that it limits the
possibilities of comparison across different studies. The
complexity of operationalizations of social mechanisms varied.
Often the mechanisms were operationalized with simple
questions and their validity remains unclear. Two studies used
validated scales to operationalize their mechanisms (25, 26). The
wider use of standard measurement of social mechanisms could
help obtaining more comparable evidence.
Other social mechanisms (collective socialization, social
contagion, competition, relative deprivation, parental mediation)
present difficulties in terms of operationalization as mechanisms
making data collection more complex. Consequently, these
mechanisms are rarely operationalized. A reason for this
apparent difference in interest may be that social mechanisms
come in different degrees of abstraction. Social networks and
social cohesion can be measured as factors (e.g., the mechanism
social network can be measured as factor: number of friends)
whereas most of the other mechanisms (collective socialization,
social contagion, and parental mediation) are processes and
cannot be analyzed as factors.
Social networks and social cohesion have been mostly
measured by direct questions or questionnaires from which
indices were calculated. This makes their use in epidemiological
studies relatively easy. However, these forms of measurements
provide data at the micro level only. Operationalizing social
mechanisms at macro level as well as at micro level would
enable the investigation of a two-level mechanism framework
in which social mechanisms operate at both levels (11). Only
one study considered mechanisms (social cohesion and general
feeling of safety) on both, the micro and macro level (30).
The lack of measurement at macro level may be showing the
difficulty in the analyses of small-area inequalities of assessing
what is the relevant small-area scale at which small-area level
factors or mechanism should be (34, 35). For small-area health
inequalities pragmatic approaches based on administrative areas
are unlikely to be of relevance to social mechanisms. A more
relevant small-area scale for social mechanisms may be an entity
which revolves around an individual and include their daily
social contacts.
The social mechanisms found in epidemiological publications
seem so far to be merely treated as risks factors in association
analyses. However, mechanisms need to be understood as
processes and can only be evaluated in a dynamic setting in
which health inequalities come to existence (9, 36–38). Treating
social mechanisms only as factors could be too restrictive to
fully understand the production of health inequalities especially
the intertwining of macro and micro level. A complex system
modeling approach as advocated by the Network on Complexity,
Inequality and Health (39) would enable a better understanding
of the production of health inequalities on both macro and micro
level. They identified features which are necessary for the analysis
of health inequalities thus should be adapted for small-area
health inequalities.
Complex system modeling should include (39): (a) capturing
of outcomes produced by many interacting variables; (b)
analyzing a population while taking heterogeneous individuals
into account; (c) allow dynamics from individuals interacting
in different social subgroups and social networks; (d) capture
Frontiers in Public Health | www.frontiersin.org 7 December 2019 | Volume 7 | Article 393
Zolitschka et al. Social Mechanisms in Epidemiology Publications
dynamic interacting, casual influences including positive and
negative feedbacks; and (e) consider stochasticity.
Kaplan et al. proposed agent-based and microsimulation
models or system dynamic models to analyze the production of
health inequalities (39).
One study used pathway analyses (27) and one study analyzed
social cohesion as mediator (31) and thus tested the mediating
role of the form of operationalization of social mechanisms on
health. This studies analyzed small-area associated measures only
on micro level according the concept of one-level mechanisms
(Figure 2). All identified studies were cross-sectional and
therefore no assessment of causality could be made. The analyses
of processes require longitudinal studies and possibly a life course
approach to identify the social mechanisms involved in critical
periods (40). Effects of risk factors in the life course could be
analyzed using complex systemmodeling. Social mechanisms are
understood as processes and in the context of interest, processes
leading to health inequalities. These mechanisms (e.g., social
contagion or social cohesion) are part of pathways which may
lead to small-area health inequalities over time. Most studies
did not discuss how the mechanisms lead to health inequalities.
Rather they focus on an association between the operationalized
factor and a health outcome.
LIMITATIONS
We used the typology of social mechanisms proposed by Galster
(13). It may not be the most relevant here as it has not been
specifically developed for the study of health inequalities. The
choice of typology, however, is unlikely to influence the results
because our main result relates to the study design rather than
the typology.
We focused our review around social mechanism and
restricted our search on health inequalities. This restriction may
not cover the whole spectrum of studies on social mechanisms
in epidemiological publications. But health inequalities are a
central theme in social epidemiology and our review contains
publications which attempt to evaluate social processes as part
of a causal pathway between small area and health inequalities.
CONCLUSION
In epidemiological publications, social mechanisms in studies on
small-area effects on health inequalities are not operationalized
as processes in which these mechanisms would play a role.
The focus remains so far on studying associations between
individual perception of social factors and health outcomes. To
operationalize at macro level, the relevant small-area scale must
be known but this remains work in progress.
To understand the production of health inequalities and the
causal effect of social mechanisms on health it is necessary to
analyze mechanisms as processes. For this purpose methods such
as complex system modeling should be considered.
AUTHOR CONTRIBUTIONS
OS and KZ conceived the study and conducted the literature
search. KZ wrote the first draft of the paper. OS, JB, and OR
revised the draft. All authors contributed to the interpretation of
the study results and approved the final manuscript.
FUNDING
This review was supported by Deutsche Forschungsgemeinschaft
(DFG), Grant No. SA 30/4/2-1. The funder played no role in
study design, analysis, and reporting.
ACKNOWLEDGMENTS
We acknowledge support for the Article Processing Charge
by the Deutsche Forschungsgemeinschaft and the Open Access
Publication Fund of Bielefeld University.
REFERENCES
1. Marmot M. Social determinants of health inequalities. Lancet. (2005)
365:1099–104. doi: 10.1016/S0140-6736(05)74234-3
2. Signorello LB, Cohen SS, Williams DR, Munro HM, Hargreaves MK, Blot WJ.
Socioeconomic status, race, and mortality: a prospective cohort study. Am J
Public Health. (2014) 104:e98–107. doi: 10.2105/AJPH.2014.302156
3. Breckenkamp J, Mielck A, Razum O. Health inequalities in Germany: do
regional-level variables explain differentials in cardiovascular risk? BMC
Public Health. (2007) 7:132. doi: 10.1186/1471-2458-7-132
4. Razum O, Altenhöner T, Breckenkamp J, Voigtländer S. Social epidemiology
after the German reunification: east vs. west or poor vs. rich? Int J Public
Health. (2008) 53:13–22. doi: 10.1007/s00038-007-6116-8
5. Diez Roux AV, Mair C. Neighborhoods and health. Ann N Y Acad Sci. (2010)
1186:125–45. doi: 10.1111/j.1749-6632.2009.05333.x
6. Wilson WJ. The Truly Disadvantaged: The Inner City, the Underclass, and
Public Policy. Chicago, IL; London: University of Chicago Press (2012).
doi: 10.7208/chicago/9780226924656.001.0001
7. Brunekreef B, Holgate ST. Air pollution and health. Lancet. (2002) 360:1233–
42. doi: 10.1016/S0140-6736(02)11274-8
8. Coleman JS. Social theory, social research, and a theory of action. Am J Sociol.
(1986) 91:1309–35. doi: 10.1086/228423
9. Hernes G. Real Virtuality. Social Mechanisms: An Analytical Approach
to Social Theory, 74. Cambridge: Cambridge University Press (1998).
doi: 10.1017/CBO9780511663901.004
10. Smith ER, Conrey FR. Agent-based modeling: a new approach for theory
building in social psychology. Pers Soc Psychol Rev. (2007) 11:87–104.
doi: 10.1177/1088868306294789
11. Hedström P, Swedberg R. Social Mechanisms: An Analytical Approach
to Social Theory. Cambridge: Cambridge University Press (1998).
doi: 10.1017/CBO9780511663901
12. Gambetta D. Concatenations of Mechanisms. Social Mechanisms: An
Analytical Approach to Social Theory. Cambridge: Cambridge University Press
(1998). p. 102–24. doi: 10.1017/CBO9780511663901.005
13. Galster GC. The mechanism (s) of neighbourhood effects: theory, evidence,
and policy implications. In: van Ham M, Manley D, Bailey N, Simpson L,
Maclennan D, editors. Neighbourhood Effects Research: New Perspectives.
Dordrecht: Springer (2012). p. 23–56. doi: 10.1007/978-94-007-2309-2_2
14. Polansky N, Lippitt R, Redl F. An investigation of behavioral contagion in
groups. Hum Relat. (1950) 3:319–48. doi: 10.1177/001872675000300401
Frontiers in Public Health | www.frontiersin.org 8 December 2019 | Volume 7 | Article 393
Zolitschka et al. Social Mechanisms in Epidemiology Publications
15. Cohen GL, Prinstein MJ. Peer contagion of aggression and health risk
behavior among adolescent males: an experimental investigation of effects
on public conduct and private attitudes. Child Dev. (2006) 77:967–83.
doi: 10.1111/j.1467-8624.2006.00913.x
16. Sauzet O, Leyland AH. Contextual effects on health inequalities: a research
agenda. Eur J Public Health. (2017) 27:587–8. doi: 10.1093/eurpub/ckx038
17. Ard K, Colen C, Becerra M, Velez T. Two mechanisms: the role of social
capital and industrial pollution exposure in explaining racial disparities
in self-rated health. Int J Environ Res Public Health. (2016) 13:1025.
doi: 10.3390/ijerph13101025
18. Iwase T, Suzuki E, Fujiwara T, Takao S, Doi H, Kawachi I. Do bonding
and bridging social capital have differential effects on self-rated health? A
community based study in Japan. J Epidemiol Community Health. (2012)
66:557–62. doi: 10.1136/jech.2010.115592
19. Dahl E, Malmberg-Heimonen I. Social inequality and health:
the role of social capital. Sociol Health Illn. (2010) 32:1102–19.
doi: 10.1111/j.1467-9566.2010.01270.x
20. PinxtenW, Lievens J. The importance of economic, social and cultural capital
in understanding health inequalities: using a Bourdieu-based approach in
research on physical and mental health perceptions. Sociol Health Illn. (2014)
36:1095–110. doi: 10.1111/1467-9566.12154
21. Gatrell AC, Popay J, Thomas C. Mapping the determinants of health
inequalities in social space: can Bourdieu help us? Health Place. (2004)
10:245–57. doi: 10.1016/j.healthplace.2003.09.005
22. De Clercq B, Vyncke V, Hublet A, Elgar FJ, Ravens-Sieberer U, Currie
C, et al. Social capital and social inequality in adolescents’ health in 601
Flemish communities: a multilevel analysis. Soc Sci Med. (2012) 74:202–10.
doi: 10.1016/j.socscimed.2011.10.025
23. Chandola T. The fear of crime and area differences in health. Health Place.
(2001) 7:105–16. doi: 10.1016/S1353-8292(01)00002-8
24. Bjornstrom EE. The neighborhood context of relative position,
trust, and self-rated health. Soc Sci Med. (2011) 73:42–9.
doi: 10.1016/j.socscimed.2011.05.014
25. Fone D, White J, Farewell D, Kelly M, John G, Lloyd K, et al. Effect of
neighbourhood deprivation and social cohesion onmental health inequality: a
multilevel population-based longitudinal study. Psychol Med. (2014) 44:2449–
60. doi: 10.1017/S0033291713003255
26. Baum FE, Ziersch AM, Zhang G, Osborne K. Do perceived neighbourhood
cohesion and safety contribute to neighbourhood differences in
health? Health Place. (2009) 15:925–34. doi: 10.1016/j.healthplace.200
9.02.013
27. Ziersch AM, Baum FE, MacDougall C, Putland C. Neighbourhood life and
social capital: the implications for health. Soc Sci Med. (2005) 60:71–86.
doi: 10.1016/j.socscimed.2004.04.027
28. Mitchell R, Gleave S, Bartley M, Wiggins D, Joshi H. Do
attitude and area influence health? Health Place. (2000) 6:67–79.
doi: 10.1016/S1353-8292(00)00004-6
29. Boardman JD. Stress and physical health: the role of neighborhoods as
mediating and moderating mechanisms. Soc Sci Med. (2004) 58:2473–83.
doi: 10.1016/j.socscimed.2003.09.029
30. Putrik P, de Vries NK, Mujakovic S, van Amelsvoort L, Kant I, Kunst
AE, et al. Living environment matters: relationships between neighborhood
characteristics and health of the residents in a Dutch municipality. J
Community Health. (2015) 40:47–56. doi: 10.1007/s10900-014-9894-y
31. de Vries S, van Dillen SME, Groenewegen PP, Spreeuwenberg P. Streetscape
greenery and health: stress, social cohesion and physical activity as mediators.
Soc Sci Med. (2013) 94:26–33. doi: 10.1016/j.socscimed.2013.06.030
32. Moher D, Liberati A, Tetzlaff J, Altman DG, Prisma Group. Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA
statement. PLoS Med. (2009) 6:e1000097. doi: 10.1371/journal.pmed.1000097
33. Bourdieu P. The forms of capital. (1986). In: Granovetter M, Swedberg R,
editors. Cultural Theory: An Anthology. New York, NY: Routledge (2011).
p. 81–93.
34. Putnam RD. Bowling alone: America’s declining social capital. J Democracy.
(1995) 6:65–78. doi: 10.1353/jod.1995.0002
35. Macintyre S, Ellaway A, Cummins S. Place effects on health: how can we
conceptualise, operationalise and measure them? Soc Sci Med. (2002) 55:125–
39. doi: 10.1016/S0277-9536(01)00214-3
36. van Ham M, Manley D. Neighbourhood effects research at a crossroads. Ten
challenges for future research introduction. Environ Plan. (2012) 44:2787–93.
doi: 10.1068/a45439
37. Sørensen AB. Theoretical mechanisms and the empirical study of social
processes. In: Hedström P, Swedberg R, editors. Social Mechanisms: An
Analytical Approach to Social Theory. Cambridge: Cambridge University Press
(1998). p. 238–66. doi: 10.1017/CBO9780511663901.010
38. Machamer P, Darden L, Craver CF. Thinking about mechanisms. Philos Sci.
(2000) 67:1–25. doi: 10.1086/392759
39. Kaplan GA, Roux AVD, Simon CP, Galea S. Growing Inequality: Bridging
Complex Systems, PopulationHealth, andHealth Disparities.Washington, DC:
Westphalia Press (2017).
40. KuhD, Ben-ShlomoY, Lynch J, Hallqvist J, Power C. Life course epidemiology.
J Epidemiol Community Health. (2003) 57:778–83. doi: 10.1136/jech.57.10.778
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2019 Zolitschka, Razum, Breckenkamp and Sauzet. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.
Frontiers in Public Health | www.frontiersin.org 9 December 2019 | Volume 7 | Article 393
